Expression of authentic post-translationally modified proteins in organisms with expanded genetic codes.
Cellular signaling and regulatory cascades often rely on post-translational modification of proteins, particularly phosphorylation, to quickly and effectively relay signals from a variety of inputs. Numerous kinases, the effectors of phosphorylation, and kinase networks have been implicated in human diseases. Until recently, an inability to produce high yields of physiologically phosphorylated proteins has proven to be a substantial barrier toward our understanding of many enzymatic processes. Orthogonal translation systems provide the means to overcome many of these limitations by enabling site-specific incorporation of phosphorylated amino acids into recombinantly expressed proteins. Site-by-site, combinatorial assessment of phosphorylation site function is unique to orthogonal translation system based approaches and offers unmatched precision in the study of PTM-enzymology, extending well beyond the scope of kinase biology.